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(54) TUBE CONNECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a tube connecting 
device in which the temperature of a wafer is prevented from 
dropping greatly. 



SOLUTION: A tube connecting device cuts held flexible tubes 
by heating and melting the tubes by means of a cutting plate 3 
having a heating resistor, and then fuses and connects the cut 
sections of the tubes together, the device having a heat 
reservoir 92 which can move into and cut of contact with the 
cutting plate 3. Therefore, the heat reservoir 92 adheres to the 
cutting plate 3 heated in order to thermally melt and cut the 
tubes, and the apparent heat capacity of the cutting plate 3 is 
increased to prevent temperature from dropping greatly during 
cutting of the tubes. Thus, because the temperature of the 
cutting plate 3 is not raised in excess, the fused states of the 
cut planes of the tubes are held under fixed conditions to 




stabilize joining strength. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The tube contact characterized by having the heat-regenerative element in which said cutting plate 
and attachment and detachment are possible in the tube contact which welds tube cutting planes and is 
connected after it holds a flexible tube with the 1 st tube holder and the 2nd tube holder, and it carries out 
heating fusion and the cutting plate which has a resistor for generation of heat between the 1 st tube holder 
and the 2nd tube holder cuts this tube. 

[Claim 2] The tube contact characterized by having the electrode which impresses an electrical potential 
difference to the terminal of said resistor for generation of heat in a tube contact according to claim 1, 
making this cutting plate side face carry out the pressure welding of said heat-regenerative element at the 
time of heating of the cutting plate which contacts said electrode for the terminal of said cutting plate, and 
making the heat capacity on the appearance of this cutting plate increase. 

[Claim 3] The tube contact characterized by laying a temperature detector underground in said heat- 
regenerative element in a tube contact according to claim 1 . 

[Claim 4] The tube contact characterized by performing temperature control of a cutting plate by the 
temperature detector in said heat-regenerative element in a tube contact according to claim 1 to 3. 
[Claim 5] The tube contact characterized by being an attachment component holding said cutting plate, and 
the thing from which it has a rockable rocking member to said attachment component, and said electrode 
and heat-regenerative element are fixed to said rocking member, and which said electrode and heat- 
regenerative element contact and shunt by rocking movement of a rocking member to said cutting plate in a 
tube contact according to claim 1 to 4. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-b^ 4/25/2005 



JP, 1 1 - 1 78889, A [DETAILED DESCRIPTION] Page 1 of 7 



* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what adjusts the temperature change of the cutting plate 
which fuses and cuts two or more tubes which have flexibility, and cuts especially a tube about the tube 
contact which welds the cutting planes and is connected. 
[0002] 

[Description of the Prior Art] Although the tube contact is indicated by for example, the publication-number 
No. 154920 [ nine to ] official report, like Two tubes to connect are held in parallel, after heating the cutting 
plate (henceforth a "wafer") which consists of a tabular heating element, the heated wafer is moved so that it 
may intersect perpendicularly to a tube, and a tube is fused and cut. Subsequently As the cutting plane slides 
a wafer side, after it moves a tube, what retreats a wafer and makes joining connection of the cutting planes 
of both tubes is known. 

[0003] Then, the cutting section is briefly explained about the conventional example of such a tube contact. 
Drawing J 4 is drawing having shown the configuration of the cutting means of a tube contact. The holder 
152 holding a wafer 151 is fixed to the arm section 153 installed caudad, and the follower member 155 
inserted in cam Mizouchi of a cam 154 possible [ sliding ] is formed at the arm section 153 tip. Moreover, 
the holder 152 holding a wafer 151 is supported rockable by the hinge 132 to the attachment section 131 to a 
body 130. A wafer 151 is the heating cutting plate of a self-exoergic mold, for example, a metal plate like a 
copper plate is used as 2 chip boxes, and the resistor for generation of heat of a desired pattern is formed in 
the inside through the insulating layer. And from opening formed in the end section of a metal plate, 
respectively, the terminal 51 1 ,5 12 of the both ends of the resistor is exposed, and is formed. 
[0004] Therefore, the resistor of the interior generates heat and the wafer 151 which the electrode contacted 
and energized for the terminal 51 1,512 is heated by even sufficient temperature to fuse and cut a tube. On 
the other hand, a cam 1 54 rotates by rotation of a revolving shaft 1 33, and the follower member 1 55 inserted 
in the cam Mizouchi moves up and down. Therefore, when a holder 152 rocks focusing on a hinge 132 and 
the heated wafer 151 is raised, the tube 103,104 held at the 1st and 2nd tube holder 101,102 as shown in 
drawing J 5 is fused and cut. 

[0005] Then, the 180 degrees of the 2nd tube holders 102 rotate, and the location of the cut tube 103,104 
will be mutually exchanged on both sides of a wafer 151 (refer to drawing 15 ). And the cutting planes of 
the tube 103,104 which the 2nd tube holder 102 approached the 1st tube holder 101 side, and met with the 
wafer 151 which retreated weld, and they are connected at the same time a cam 154 rotates by rotation of a 
revolving shaft 133. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, the conventional tube contact which consists of such 
a configuration had the following troubles about the wafer: A tube contact heats a wafer 151, as indicated 
also to previous explanation, with the heat, while melting and the cutting cross section which cuts and 
touches the wafer 151 are in a melting condition about a tube 103,104, replaces a tube 103,104 by turns and 
carries out joining of the cutting cross sections. Therefore, a wafer 151 needs to have sufficient heat in order 
to realize such a tube connection operation. 

[0007] However, since thickness is very as thin as hundreds of micro and a wafer 151 has small heat 
capacity, the temperature drop at the time of tube cutting becomes remarkable. Therefore, in order to make 
suitable joining of the cut tube perform, it is necessary to heat a wafer 151 to an elevated temperature 
beforehand in consideration of the temperature fall for a temperature drop. Here, the broken line of drawing 
J 6 shows the temperature change of the wafer 151 in the conventional tube contact. That is, the 
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conventional tube contact shows heat being taken and carrying out the temperature fall of it rapidly and 
sharply by cutting of a tube, although the temperature rise of the wafer is rapidly carried out by energization. 

[0008] On the other hand, since the melting point is about 150 degrees C, in order for the special vinyl 
chloride which forms a tube 103,104 to maintain the melting condition of a tube cutting plane and to make 
suitable joining connection make, it needs to maintain permission cutting temperature (about 200 degrees C) 
in a series of processes from cutting to connection. Therefore, in the conventional tube contact, since the 
amount of temperature falls by the temperature drop was large, heating to which a part for the temperature 
fall by the temperature drop was beforehand taken into consideration needed to be performed. However, 
when the wafer 1 5 1 was heated not much too much, there was a problem that a wafer 151 will carry out 
dielectric breakdown, or a tube 103,104 will burn. On the other hand, even if it fully heated the wafer 151 at 
the time of cutting, since the temperature fall of a wafer 151 was intense, there was a problem that the leak 
and connection resilience from a tube connection fell because the temperature of tube 103,104 cutting plane 
which touches a wafer 151 also falls, melt in the cutting section of about [ that melting and adhesion of the 
cutting planes at the time of connection take time amount ] and the beginning and an amount becomes 
broad. 

[0009] Then, this invention aims at offering the tube contact which prevented the sharp temperature fall of a 

wafer that this trouble should be solved. 

[0010] 

[Means for Solving the Problem] The tube contact of this invention is characterized by holding a flexible 
tube with the 1st tube holder and the 2nd tube holder, welding tube cutting planes, connecting, after it 
carries out heating fusion and the cutting plate which has a resistor for generation of heat between the 1st 
tube holder and the 2nd tube holder cuts this tube, and having the heat-regenerative element in which said 
cutting plate and attachment and detachment are possible. Therefore, a heat-regenerative element pastes the 
cutting plate heated in order to carry out heating fusion and to cut a tube, the heat capacity of the cutting 
plate becomes large seemingly, and the sharp temperature fall at the time of tube cutting is prevented. 
Therefore, by the time it is superfluous, in order not to carry out the temperature rise of the cutting plate, the 
melting condition of a tube cutting plane is maintained at fixed conditions, and bonding strength is 
stabilized. 

[001 1] Moreover, the tube contact of this invention is characterized by having the electrode which impresses 
an electrical potential difference to the terminal of said resistor for generation of heat, making this cutting 
plate side face carry out the pressure welding of said heat-regenerative element at the time of heating of the 
cutting plate which contacts said electrode for the terminal of said cutting plate, and making the heat 
capacity on the appearance of this cutting plate increase. Therefore, while an electrode contacts and is 
heated, a heat-regenerative element becomes [ the heat capacity of a cutting plate ] seemingly large by 
carrying out a pressure welding to a cutting plate side face, and, as for the cutting plate which cuts the tube 
held at the 1 st tube holder and the 2nd tube holder, the sharp temperature fall at the time of tube cutting is 
prevented. Therefore, by the time it is superfluous, in order not to carry out the temperature rise of the 
cutting plate, the melting condition of a tube cutting plane is maintained at fixed conditions, and bonding 
strength is stabilized. 

[0012] Moreover, the tube contact of this invention is characterized by laying a temperature detector 
underground in said heat-regenerative element. Moreover, the tube contact of this invention is characterized 
by performing temperature control of a cutting plate by the temperature detector in said heat-regenerative 
element. Therefore, setting ****** can make a cutting plate easy at the optimal temperature. Moreover, it 
has a rockable rocking member to the attachment component holding said cutting plate, and said attachment 
component, said electrode and heat-regenerative element are fixed to said rocking member, and the tube 
contact of this invention is characterized by being what said electrode and heat-regenerative element contact 
and shunt by rocking movement of a rocking member to said cutting plate. Therefore, since an electrode and 
a heat-regenerative element are made to shunt by rocking actuation of a rocking member when making the 
cutting plate of an attachment component exchange, carrying out smoothly of exchange is attained. 
[0013] 

[Embodiment of the Invention] Next, the gestalt of 1 operation of the tube contact concerning this invention 
is explained below with reference to a drawing. Then, the configuration of the clamp section for holding a 
tube is explained first. Drawing.! is the perspective view having shown the clamp section of the tube contact 
of the gestalt of this operation. This tube contact consists of a 1st tube holder 1 and a 2nd tube holder 2, and 
they are ****(ed) by the non-illustrated body. The movable clamps 31 and 51 receive the fixed clamps 21 
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and 41 , and that it should contact and estrange, the 1st tube holder 1 and the 2nd tube holder 2 are formed so 
that it may be movable. 

[0014] By the way, the 1st tube holder 1 is equipped with a rolling mechanism (63), and there is a difference 
that there is such no rolling mechanism in the 2nd tube holder 2 in this tube contact. As both fixed clamps 
21 and movable clamps 31 of the 1st tube holder 1 are shown in drawing 1 , the covering members 23 and 
24 of a pair and the covering members 33 and 34 join, and one block is constituted. The covering members 
23 and 24 and the covering members 33 and 34 all make a symmetrical configuration for the same 
configuration nothing and mutually. The covering members 23 and 33 of one side shown in drawing 2 about 
this concrete configuration are explained. Drawin g 2 is drawing having shown the longitudinal section of the 
fixed clamp 21 of the 1st tube holder 1, and the movable clamp 31. 

[0015] The rotor loading sections 25 and 35 in which the crevice of the shape of a hemicycle which can load 
the covering members 23 and 33 with the clamp rotor 63 (refer to drawing 1 ) which consists of pieces 61 
and 62 of a rotor of a hemicycle-like pair was dug are formed. The hemicycle-like notching 26 and 36 is 
formed in the core of the rotor loading sections 25 and 35, respectively, and it is formed in it so that the core 
of the clamp rotor 63 may appear (refer to drawing.! ). The hemicycle-like periphery rails 27 and 37 are 
formed in the rotor loading sections 25 and 35. These periphery rails 27 and 37 are making the U-shaped 
gutter. Moreover, the crevice which are the gear loading sections 28, 29, 38, and 39 as the periphery of the 
rotor loading sections 25 and 35 is followed is formed in the covering members 23 and 33. 
[0016] Next, drawi ng 4 is drawing having shown the condition of having loaded with the clamp rotor. The 
clamp rotor 63 (refer to drawin g 1 ) with which the inside which the covering members 23 and 24 and the 
covering members 33 and 34 joined is loaded consists of pieces 61 and 62 of a rotor of the shape of a 
hemicycle of a pair, as mentioned above, tooth form is formed on the periphery, and when the pieces 61 and 
62 of both rotors join, it is constituted so that one gearing may be made. The cross-section KO typeface-like 
pinching sections 61b and 62b are formed in the center of the core 61 of the clamp rotor 63 that the pieces 
61 and 62 of a rotor contacted mutually, i.e., the piece of a rotor, and the contact sides 61a and 62a of 62 
comrades. These pinching sections 61b and 62b are formed in the depth which makes those two tubes 4 and 
5 a flat configuration, and crushes them, when two tubes 4 and 5 are put in order in piles horizontally, as 
shown in drawing 4 . When this cuts tubes 4 and 5, it is for ****(ing) the inside of tubing of tubes 4 and 5 so 
that an inner liquid may not flow out. 

[0017] Moreover, the periphery heights 61c and 62c formed in the shape of [ which fits into the periphery 
rails 27, 27, 37, and 37 formed in the covering members 23, 24, 33, and 34 ] a periphery are formed in each 
both-sides side of the pieces 61 and 62 of a rotor. On the other hand, into the fixed clamp 21 of the 1st tube 
holder 1 , and the movable clamp 3 1 , the gears 64, 65, 66, and 67 which gear with the pieces 61 and 62 of a 
rotor up and down support to revolve pivotable, and it is loaded with them. The gear 64 with which it was 
loaded under the covering members 23 and 24 which constitute the fixed clamp 21 among these gears 64, 
65, 66, and 67 is constituted as a drive gear connected with the revolving shaft of a motor. 
[0018] Next, the 2nd tube holder 2 is explained. Drawing,? is the perspective view having shown the 2nd 
tube holder 2. The fixed clamp 41 and the movable clamp 51 which constitute this 2nd tube holder 2 consist 
of blocks with which the clamp members 43 and 44 and the clamp members 53 and 54 joined, and were 
formed. A rolling mechanism like the 1st tube holder 1 is not prepared in this 2nd tube holder 2. As for the 
fixed clamp 41 and the movable clamp 51, the pinching sections 45 and 55 of the same depth are formed 
with the pinching sections 61b and 62b formed in the pieces 61 and 62 of a rotor in the contact side. That is, 
as shown in draw ing 4 , when two tubes 4 and 5 are pinched in piles horizontally, it is formed in the depth 
from which both the two tubes 4 and 5 become a flat configuration. 

[0019] The driving means which the 1st tube holder 1 and the 2nd tube holder 2 which consist of such a 
configuration make contact and estrange the movable clamps 31 and 51 to the fixed clamps 21 and 41 is 
****(ed). A cylinder, a motor, etc. which are fixed to the movable clamps 31 and 51 are used for the driving 
means. And between this 1st tube holder 1 and the 2nd tube holder 2, the wafer 3 shown in drawing 4 is 
arranged so that it may intersect perpendicularly to tubes 4 and 5 and vertical migration can be carried out. 
[0020] Next, drawin g 6 and drawin g 7 are the side elevations having shown the cutting means of a tube 
contact, and it is drawing in which drawing 6 showed the standby condition and drawin g 7 R> 7 showed the 
cutting condition. The wafer cassette 71 is loaded with two or more wafers 3, and they are constituted so 
that one wafer may be sent according to the delivery device in which it does not illustrate and it may be set 
to a holder 72. It exposes from opening by which a metal plate, for example like a copper plate was used as 
2 chip boxes although a wafer 3 is the heating cutting plate of a self-exoergic mold and the detail was not 
illustrated, the resistor for generation of heat of a request pattern was formed in the inside through the 
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insulating layer, and the terminals 3a and 3b ot the resistor were formed in the end section of a metal plate, 
respectively, and is formed. 

[0021] As the holder 72 loaded with this wafer 3 shown in the perspective view of drawing 8 , slot 72a is 
formed in feed direction X, and the wall is set up so that slot 72a may be inserted into those both ends. Thus, 
the middle of a holder 72 was opened for cutting them here, as tubes 4 and 5 are crossed. Moreover, the wall 
on a drawing background is formed thinness in order to provide the tooth space to which Electrodes 91a and 
91b and the heat-regenerative element 92 which are mentioned later are contacted to a wafer 3. It returns to 
drawing 6 and such a holder 72 is fixed to the end of the 1st lever 73. This 1st lever 73 is supported free 
[ rocking ] by the pivot 74 in the other end, and is pulled below by tension spring 75 in the part where the 
holder 72 was fixed. Moreover, pin 73a is set up by this 1st lever 73, and the 2nd lever 76 is ****(ed) by it. 
U character-like notching is formed in the end section that the 2nd lever 76 should be ****(ed) to the pin 
73a, and the other end is supported free [ rocking ] by the pivot 77. Furthermore, the follower roller 78 is 
supported to revolve by the mid-position, and it is contacted by the cam 79. 

[0022] Furthermore, such a holder 72 and the 1st and 2nd lever 73 and 76 of a configuration are arranged on 
a straight line, as shown in the top view of drawing 10 , and said 1st tube holder 1 and the 2nd tube holder 2 
are arranged so that a holder 72 may be inserted. These are formed in the body 8 1 , as shown in drawing 6 
and drawing 7 , and the safety guard 82 is formed in opening of body 81 top face established so that loading 
of a tube might be possible. 

[0023] By the way, it is the cutting plate of the self-exoergic mold with which the wafer 3 used with this 
equipment as well as the thing of the conventional example consists of a resistor, and as shown in dr awin g 
8 , Electrodes 91a and 91b are formed. Electrodes 91a and 91b are formed in the location in contact with the 
terminals 3a and 3b of a resistor exposed to the end section of the wafer 3. It is fixed to a lever 93 by the 
block 94 of one, and these electrodes 91a and 91b are constituted so that it may contact and shunt according 
to a rocking operation of a lever 93 at Terminals 3a and 3b. The block 94 with which the lever 93 equipped 
upper limit with Electrodes 91a and 91b is fixed, the follower roller 95 is supported to revolve by the lower 
limit, and the supporting-point hole 96 which becomes the mid-position with the rocking supporting point is 
drilled. And rocking support of the lever 93 is carried out by the pivot which is not illustrated [ which 
penetrated this supporting -point hole 96 and was fixed to the electrode holder 72 ]. That is, the lever 93 is 
constituted so that it may rock to a holder 72. 

[0024] Furthermore, the heat-regenerative element 92 is attached in the block 94 with this equipment. The 
pressure welding of this heat-regenerative element 92 is carried out to the side face of a wafer 3 at the same 
time Electrodes 91a and 91b contact Terminals 3a and 3b, and copper with high thermal conductivity is 
used. Moreover, Electrodes 91a and 91b and a heat-regenerative element 92 are pressed by the energization 
force which the pressurization spring 97 fixes under the supporting-point hole 96 between a lever 93 and a 
holder 72 on the other hand, and is given to a lever 93 in which the temperature detector 100 is laid under 
this heat-regenerative element 92 to a wafer 3. Moreover, the follower roller 95 is contacted by the cam side 
of a cam 99 as shown in drawing 9 , and it is constituted so that it may roll according to the irregularity 
formed in the cam side. 

[0025] The tube contact of the gestalt of this operation which constitutes more than clamps two tubes which 
consist of elasticity resin, such as plasticized polyvinyl chloride, and have flexibility (flexibility) by two 
places, is fixed, after cutting it in the two fixed points, it reverses the location of a tube cutting plane, and it 
connects each cutting plane by turns. Then, cutting / connection actuation of the tube clamped first is 
explained. Two tubes 4 and 5 are in the condition of having been clamped by the fixed clamps 21 and 41 
and the movable clamps 31 and 51 as shown in drawing 11 . At this time, the tubes 4 and 5 for which the 
pinching sections 61b and 62b and the pinching sections 45 and 55 were enough are clamped, and serve as a 
flat configuration. Therefore, at the time of cutting, outside, the tube 4 clamped by the pinching sections 61b 
and 62b and the pinching sections 45 and 55 and the liquid in five leak, and do not come. 
[0026] On the other hand in parallel with such clamp actuation, a wafer 3 is heated, and it sets in the 
condition which can be cut. That is, in order to cut and connect the tube whose melting point is about 150 
degrees C, the temperature of a wafer 3 is raised even to 300 degrees C. This wafer 3 is the thing of the type 
exhausted for every time, and when new connection actuation is started, one new wafer 3 is sent out from 
the wafer cassette 71. Since the old used wafer 3 remains in the holder 72, as the sent-out new wafer 3 
extrudes the old wafer 3, it is sent in in a holder 72. And if the new wafer 3 is sent in in a holder 72, the 
follower roller 95 will roll the crevice of a cam side by rotation of a cam 99. Therefore, the lever 93 
energized by the spring 97 rocks and Electrodes 91a and 91b and a heat-regenerative element 92 carry out a 
pressure welding to a wafer 3. At this time, the terminals 3a and 3b of a resistor with which Electrodes 91a 
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and 91b were exposed are contacted, and a heat-regenerative element 92 is stuck to wafer 3 side face 
without a clearance. 

[0027] If Electrodes 91a and 91b contact Terminals 3a and 3b, the resistor which constitutes a wafer 3 will 
energize, it will generate heat, and the copper plate which put the resistor will be heated. And the heat which 
heats the copper plate of this wafer 3 gets across also to the heat-regenerative element 92 which is carrying 
out the pressure welding to the wafer 3 further. Therefore, the heat-regenerative element 92 prepared since 
the heat which energized the resistor and was generated increased the heat capacity other than wafer 3 body 
will also be heated. 

[0028] And the wafer 3 arranged between the 1st tube holder 1 and the 2nd tube holder 2 goes up, and tubes 
4 and 5 are cut perpendicularly in a location in the meantime. When a wafer 3 is sent in in a holder 72 and 
heated, it is in the condition that the 1 st lever 73 was lowered as still shown in drawing 6 . Then, it is raised 
in the place as for which the wafer 3 fully carried out the temperature up, and a tube is cut. The temperature 
of a wafer 3 is measured by the temperature detector 100 laid under the heat-regenerative element 92. Thus, 
when a wafer 3 cuts tubes 4 and 5, the motor by which the cam 79 was ****(ed) drives and a cam 79 rotates 
even from drawing 6 to the condition of drawing.? . The follower roller 78 rolls and goes up the cam side of 
a cam 79 in the meantime. Therefore, the 2nd lever 76 will be rocked focusing on a pivot 77, and a **** 
edge with pin 73a of the 1st lever 73 will go up. 

[0029] The 1st lever 73 is rocked focusing on a pivot 74, and the holder 72 really fixed to this resists the 
tensile force of tension spring 75, and it goes up. And the wafer 3 which went up will intersect tubes 4 and 5 
perpendicularly. When cutting tubes 4 and 5, melting of the tubes 4 and 5 is carried out with the wafer 3 
heated by even 300 degrees C. Although direct supply (the amount of accumulation of a wafer 3 and the 
amount of energization heating under cutting) of the heating value required to cut such tubes 4 and 5 is 
carried out from a wafer 3, in this tube contact, heat supply is performed also from the heat-regenerative 
element 92 further stuck to the wafer 3. that is, the heat which needs the wafer 3 with small heat capacity to 
cut tubes 4 and 5 from a heat-regenerative element 92 not to carry out a temperature fall sharply is filled up. 
[0030] The temperature change of the wafer 3 at this time is looked at. What was shown as the continuous 
line of drawin g 16 is the tube contact which formed the heat-regenerative element 92 shown with the gestalt 
of this operation. First, since Electrodes 91a and 91b are contacted for Terminals 3a and 3b, when a wafer 3 
carries out a temperature up even to sufficient temperature, since heat is taken by the heat-regenerative 
element 92, a loose ascending curve is drawn compared with the conventional wafer (what was shown with 
the broken line). And if tubes 4 and 5 are cut in the place which carried out the temperature up even to 
predetermined temperature, the temperature of a wafer 3 will fall rapidly. However, with this equipment, 
there are few temperature changes of a wafer 3 compared with the conventional thing, the pressure welding 
of this was carried out to the wafer 3 — be alike heat-regenerative element 92 — ******** i s large and it is 
because copper is used for the heat-regenerative element 92 as a right heat transfer object, so a heating value 
required for cutting is quickly transmitted to a wafer 3 from a heat-regenerative element 92 when cutting a 
tube. 

[003 1] Since after the completion of cutting of a tube is in the energization condition to which Electrodes 
91a and 91b still contacted Terminals 3a and 3b, the temperature of the wafer 3 which the heating value 
used for cutting of tubes 4 and 5 was taken, and fell is raised again. And tube connection actuation is 
performed in the place which carried out the temperature up even to predetermined temperature. At this 
time, energization heating shall perform temperature control to the wafer 3 so that predetermined 
temperature can be maintained. 

[0032] Subsequently, connection actuation of the cut tube is explained. First, after the wafer 3 has 
intersected tubes 4 and 5 perpendicularly, the drive gear 64 of the movable clamp 31 is rotated (refer to 
drawin g 3 ). Rotation of the drive gear 64 is transmitted to the clamp rotor 63 with which tooth form geared, 
and 180-degree rotation is given to the clamp rotor 63. If 180 degrees of clamp rotors 63 rotate, a loading 
location will interchange [ the pieces 61 and 62 of a rotor ] by the fixed clamp 21 and the movable clamp 31 . 
Therefore, as shown in drawin g 12 , the cutting plane of the tubes 4a and 5a after cutting pinched by the 1 st 
tube holder 1 circles in the side face of a wafer 3, and 1 80 degrees interchanges, and it will be in the 
condition that the cutting plane of tube 4a and tube 5b and the cutting planes of tube 5a and tube 4b met on 
both sides of the wafer 3. 

[0033] By the way, since the resin of the cutting plane of tubes 4 and 5 is in melting or the softened hot 
condition, the cutting plane touches the wafer 3 airtightly. Therefore, even if it faces rotation, the cutting 
plane of tubes 4 and 5 will circle in a side face, contacting a wafer 3 airtightly. Therefore, an aseptic 
condition is maintained, without a tube 4 and the 5 interior touching atmospheric air. And after a wafer 3 
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retreats below, minute ****** of the 2nd tube holder 2 is carried out by non-illustrated driving means (for 
example, cylinder etc.) to the 1st tube holder 1. This is for carrying out cutting margin part (part for 
thickness of wafer 3) migration, and making tubes stick by pressure. Then, joining connection of the cutting 
planes of Tubes 4b and 5b and Tubes 5a and 4a is made, and two tubes 6 and 7 replaced by turns [ as shown 
in drawin g 13 ] are formed. 

[0034] The 1st lever 73 lengthened by rotation of a cam 79 with tension spring 75 rocks retreat of a wafer 3 
below, and it returns even to the original location which the holder 72 descends and is shown in drawjng.6 . 
And if connection of a tube is completed, as shown in drawing 13 , the movable clamp 31 will be estranged 
from the fixed clamp 21 , and the tubes 6 and 7 which opened and formed the safety guard 82 will be taken 
out. 

[0035] Therefore, in the tube contact of the gestalt of this operation, since heat capacity was enlarged as the 
pressure welding of the heat-regenerative element 92 was carried out to the wafer 3, the sharp temperature 
fall at the time of tube cutting was able to be prevented. Also in case Electrodes 91a and 91b were stuck to 
Terminals 3a and 3b and a wafer 3 was heated, it became unnecessary therefore, to heat too much in 
consideration of a part for a temperature fall like before. Moreover, since there is little variation of the 
temperature of the wafer 3 at the time of cutting, the melting condition of a tube cutting plane is maintained 
and it came to be carried out by stabilizing joining at the time of pasting up the cutting planes. Therefore, the 
problem that the reinforcement of a tube connection leaks from the connection part after increase and 
connection, or it is torn etc. will be avoided. 

[0036] Moreover, since a temperature sensor is laid under the heat-regenerative element and it was made to 
perform temperature management, temperature control of a wafer 3 could be performed easily. Moreover, 
when making the wafer 3 in an electrode holder 72 exchange for the new wafer 3 sent out from the wafer 
cassette 7 1 , the lever 93 made it once rock, and since it constituted so that Electrodes 91a and 91b and a 
heat-regenerative element 92 might be made to shunt, it became what carrying out smoothly of exchange is 
attained and it is easy to control. Moreover, since the pieces 61 and 62 of Rota which constitute the clamp 
rotor 63 were the same configurations and the location between the fixed clamp 2 1 and the movable clamp 
31 was not limited, the movable clamp 31 could be made to be able to estrange from the fixed clamp 21 in 
the condition after connection, the clamp could be canceled, and it became what it is easy to control. 
[0037] As mentioned above, although an example of the gestalt of operation of the tube contact concerning 
this invention was explained, in the range which is not necessarily limited to the gestalt of said operation 
and does not deviate from the meaning, various modification is possible for this invention. Moreover, 
although it was made to make a heat-regenerative element **** only from one side of a wafer 3, you may 
make it make it **** from both sides with the gestalt of said operation for example. 
[0038] 

[Effect of the Invention] Since it was considered as the configuration which welds tube cutting planes, 
connects and has the heat-regenerative element in which a cutting plate and attachment and detachment are 
possible after this invention carried out heating fusion and cut the held flexible tube with the cutting plate 
which has a resistor for generation of heat, it became that it is possible in providing the tube contact which 
prevented the sharp temperature fall of the wafer at the time of cutting. Moreover, since this invention 
considered as the configuration to which have the electrode which impresses an electrical potential 
difference to the terminal of the resistor for generation of heat, make a cutting plate side face carry out the 
pressure welding of the heat-regenerative element at the time of heating of the cutting plate which contacts 
the electrode for the terminal of a cutting plate, and the heat capacity on the appearance of a cutting plate 
makes increase, it became possible [ offering the tube contact which prevented the sharp temperature fall of 
the wafer at the time of cutting ]. 

[0039] Moreover, since this invention was considered as the configuration which laid the temperature 
detector underground in the heat-regenerative element, it became possible [ offering the tube contact which 
can perform temperature management of a cutting plate ]. Moreover, since this invention was considered as 
the configuration which performs temperature control of a cutting plate by the temperature detector in a 
heat-regenerative element, it became possible [ offering the tube contact as for which setting ****** is 
made to the optimal temperature ]. Moreover, this invention has a rockable rocking member to the 
attachment component holding a cutting plate, and an attachment component. Since it considered as the 
configuration from which an electrode and a heat-regenerative element are fixed to a rocking member and 
which an electrode and a heat-regenerative element contact and shunt by rocking movement of a rocking 
member to a cutting plate The pressure welding or the actuation device in which it was made to shunt could 
be made simple for the heat-regenerative element at the wafer, and it became possible to offer the tube 
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contact which prevented the sharp temperature fall of the wafer at the time of cutting. 
[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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[Drawing 4] 
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[ Drawin g 6] 
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[Drawing 1 1] 
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[ Drawin g 15] 
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